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DIGITAL TELEVISION CONVERTER 

Technical Field 

The present invention relates to a digital television converter for a television apparatus 
which is incapable of reception of digital television broadcasts. A particular application 
of such a converter is for receiving digital terrestrial or satellite television signals and 
supplying demodulated signals in a form suitable for a television apparatiis, such as a 
television receiver (including a display screen and audio facilities) or a video cassette 
recorder (VCR), which does not have the ability to tune and/or demodulate the digital 
television signals. 

Description of Prior Art 

Domestic "set top boxes" are presently used for receiving digital terrestrial broadcasts 
and are provided in an enclosure which is required to fulfil a number of functions. The 
enclosure is required to house all of the intemal components, to provide sufficient 
cooling of such components, and to comply with electromagnetic compatibility and 
electrical safety requirements. Generally, a fi-ont panel area is required for various 
displays and controls and a rear panel area is required to provide connections to other 
equipment and an aerial by means of the appropriate cables. 

In a typical set top box (STB), the enclosure contains a main printed circuit board 
(PCB) onto which most of the electronic components are mounted. An intemal power 
supply is generally provided, although an external power supply unit may be used and it 
is even possible to use a combination of intemal and external power supply 
arrangements. It is also common for front panel components to be moimted on a front 
panel PCB connected to the main PCB. 

The form factor of such an arrangement is generally determined by the size of the main 
PCB. Such STBs typically have a form factor of a consumer home entertainment 
product, such as a domestic sound system, a digital versatile disc (DVD) player or a 
VCR. The mechanical constraints on an apparatus of this type require that it be self- 
supporting with cables providing connections, for example, to a television receiver and 
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a VCR. Thus, in a domestic environment, space must be found to accommodate an 
STB and the type of enclosure or housing makes a substantial contribution to the cost. 

Summary 

According to the invention, there is provided a digital television converter for a 
television apparatus which is incapable of reception of digital television broadcasts, the 
converter comprising a connector for mating with a mating connector on the television 
apparatus so as to make electrical contact therewith and to be supported thereby, a tuner 
for selecting and demodulating a digital television chaimel and for supplying to the 
connector signals in a form suitable for use by the apparatus, and a connector rear 
housing which cooperates with the connector to form an enclosure containing and 
mechanically supporting the tuner. 

The connector may be a SCART connector. 

The converter may comprise an aerial input connector fixed to the housing and 
electrically connected to an input of the timer. 

The tuner may be movinted on a printed circuit board which is electrically connected to 
the connector and which is mechanically connected to the connector so as to be 
supported thereby. The connector may comprise a pliirality of terminals with rear 
portions connected to the circuit board. The circuit board may extend below the rear 
portions. The rear portions may extend rearwardly and then downwardly so as to 
connect to the circuit board. The connector may comprise a body to which the circuit 
board is mechanically fixed. The converter may comprise a further connector mounted 
on the enclosure for mating with a further mating cable-end coimector. The converter 
may comprise a changeover switching arrangement for selectively connecting the 
connector to the tuner or the further connector. 

The tuner may include a controller for controlling the converter in response to remote 
control signals. The converter may comprise a remote control signal input connector 
moxmted on the enclosure. 
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The converter may comprise a power supply input connector mounted on the enclosure 
for connection to a remote power supply. 

It is thus possible to provide a very compact arrangement which may, for example, be 
used to perform all of the functions of a conventional set top box in a very compact 
arrangement requiring minimal space. Advantage can be taken of the scale of 
integration such that a whole tuner may be accommodated within the body of a 
connector arrangement, for example, of the SCART type (also known as a peritell 
connector). A relatively inexpensive and very compact housing can be used and 
advantage can be taken of remote control systems for controlling the converter such that 
no large enclosure is required. An arrangement of this type may be manufactured with 
substantially reduced cost and can be incorporated, for example, into any existing 
domestic television system without requiring any substantial space or rearrangement of 
existing components. 

Brief Description of Drawings 

Figure 1 is a diagram illustrating several views of a converter constituting a first 
embodiment of the invention; 

Figure 2 is a diagram illustrating the internal physical arrangement of a 
converter constituting another embodiment of the invention; 

Figure 3 is a block schematic diagram illustrating the circuit arrangement of a 
converter constituting an embodiment of the invention. 

Description of Embodiments 

The converter shown in Figure 1 is intended for receiving digital terrestrial or satellite 
broadcast television signals and is embodied in the form of a "SCART adaptor" 1 . The 
converter 1 comprises all of the connectors required for operation of the converter 
together with all of the components required to select any desired channel from a 
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broadband multi-channel input signal and convert this into signals which are suitable for 
use by an associated, apparatus such as a television receiver or a VCR. 

The converter comprises a SCART connector 2 and a rear housing 3 which cooperates 
with the connector 2 to form an enclosure on which other connectors are motmted and 
which contains all of the converter electronics other than an external power supply unit. 
The connector 2 is in the form of a male connector substantially occupying an end 
surface of the enclosxire and having terminals for transferring decoded audio, video and 
signalling information to and from a mating connector forming part of a television 
apparatus, such as a television receiver or VCR. Mating of the connector 2 with the 
mating connector of the associated apparatus serves not only for providing electrical 
connections between the converter and the apparatus but also for physically 
(mechanically) mounting and supporting the converter 1, which therefore does not 
require any other means of support. The thickness of the housing 3 is comparable with 
that of the SCART connector 2 so that the converter can be plugged into the mating 
SCART connector on the television apparatus without fouling any other connections 
which may be present adjacent the connector on the apparatus. 

Figure 1 comprises a front view A, a side view B, a plan view C and a rear view D of 
the converter. The rear of the housing accommodates various further connectors 
required for operation of the converter or for convenience. An antennae input connector 
in the form of a coaxial socket 4 is provided to allow broadcast television signals to be 
supplied to the input of the converter. The connector 4 is also connected to an antennae 
output connector 5 in the form of a coaxial plug to allow the anteimae signal to be 
available for use by other apparatuses. A power supply input connector 6 is provided to 
permit the use of an external power supply imit and thus reduce the space requirements 
of the converter 1 . However, in altemative arrangements, part or all of the power 
supply unit may be provided inside the housing 3. An infrared receiver is illustrated at 
7 for receiving remote control signals from a remote infrared controller (not shown), 
which may be of the conventional or known type. 
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Figure 2 illustrates the physical arrangement of a converter of a type similar to that 
shown in Figure 1 but with the rear housing removed. The connector 2 is mechanically 
attached to a printed circuit board (PCB) 10, for example by being bolted thereto. The 
connector 2 therefore exclusively provides mechanical support for the PCB 10, which in 
turn supports all of the other components of the converter (except the rear housing). 
The PCB 10 is electrically connected to the terminals of the connector 2 and extends 
below the rear portions of these terminals so as to allow the area of the PCB to be 
utilised as fiilly as possible while reducing the length of the converter from the 
connector 2 to the rear of the PCB. The rear portions of the connector terminals, for 
example as shown at 11, initially extend rearwardly of the connector 2 and. are then 
turned through 90** so as to extend downwardly to the upper surface of the PCB 10, 
through holes in the PCB 10 to the lower surface, or both for electrical connection to 
circuit tracks of the PCB. 

The PCB 10 supports and provides electrical interconnection for all of the components 
of the converter. Thus, the PCB 10 supports active devices such as integrated circuits, 
passive devices such as resisters and capacitors, and modules such as that illustrated at 
12 and comprising, for example, the radio frequency, intermediate frequency and 
demodulator sub-systems of a tuner. The PCB 10 also supports and provides electrical 
connection to the connectors 4 to 6 and the infrared receiver 7. 

Figure 3 illustrates schematically the electrical layout of the converter 1. The converter 
1 is shown as having a SCART "loop through" facility to allow a tuner 24 to be 
disconnected from the connector 2 and the connector 2 to be connected to another 
SCART connector 20. Thus, when the ftinctions of the converter are not required, such 
an arrangement allows the SCART port on, for example, a television receiver 21 to be 
used for another purpose, such as for connection to a VCR 22, without requiring re- 
plugging. In particular, a switching arrangement 23 is provided to allow the terminals 
of the connector 2 to be switched either to the timer 24 of the converter 1 or to the 
corresponding terminals of the connector 20, in which case the tuner 24 is fully isolated 
from the through-connection between the connectors 2 and 20. The switching 
arrangement 23 is of the changeover type and may be operated mechanically by a user 
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or, more conveniently, electrically xmder remote control or as a consequence of whether 
the converter 1 is in jixse or not in xise. 

The tuner is controlled by a controller 25 in accordance with remote control signals 
from a suitable remote control handset. The tuner 24 has an aerial input and output 
connected to the connectors 4 and 5, for example for receiving digital terrestrial or 
satellite television signals from a terrestrial aerial 26 or from a satellite dish and low 
noise block (LNB). When activated, the tuner selects a desired television channel for 
reception and converts this to audio and video signals which are supplied to the 
connector 2 and which are of a form suitable for use by the television receiver 21. For 
example, the video signals may be in the form of analogue RGB component signals 
and/or composite video and the audio signals may be in flie form of stereo analogue 
signals. The television receiver 21 is illustrated as being of the type comprising a 
display 27 connected to a SCART connector 28 for processing and displaying the video 
signals from the tuner 1. The receiver 21 also comprises an audio processing circuit 29 
for receiving the audio signals from the connector 28 and for supplying these to 
loudspeakers 30. 

The converter 1 is provided with an external power supply unit (PSU) 31 which 
supplies power to the tuner via the connector 6. Figure 3 also illustrates various 
arrangements for permitting the controller 25 to receive the remote control signals for 
controlling the operation of the converter. For example, if the remote control signals are 
supplied in the form of infrared signals from the handset, a remote infrared sensor 33 
may be disposed in a position suitable for receiving the infrared signals and connected 
via a suitable lead to an electrical connector 7a, for example of coaxial type. As an 
altemative, an infrared sensor 34 may comprise or form part of a connector 7b for 
connection to a light guide 35, whose remote end is arranged to receive the infrared 
signals. 

In the case of radio frequency wireless remote control signals, a connector 7c, such as a 
coaxial connector, may be provided for connection to a suitable aerial 36. Altematively, 
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an internal aerial 37 may be provided, in which case there is no need to provide a 
connector for remote control signals. 

In the arrangement shown in Figure 3, the converter 1 is mounted by mating the 
SCART connector 2 to the corresponding SCART connector 28 on the receiver 21. 
This connection provides all of the electrical connections between the converter 1 and 
the receiver 21 and the mechanical mounting of and support for the converter 1. A 
VCR 22 is connected via a cable-end SCART coimector 38 to the SCART cormector 20. 
Other connections are provides as necessary, for example including cormection of the 
PSU 31, the aerial 26, and any sensing arrangement for the remote control signals. The 
converter 1 may therefore be incorporated into a home entertairmient system without 
requiring any support while occupjdng minimal space. 



